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Executive Summary

The Channel & Weir- Operations & MaintenancePlan for the Chisago Lakes Outlet Project
describes the critical infrastructure, maintenance requirementsand operating rules for continued
operation of the system. The plan is organizedtarting with Section 10: Introduction, which
describes the history and current condition of the outlet systemand goals and policies.Section
2.0 presents thehistoric water levels and flaoding. Section 3.0 provides the system description
and operational procedures. Section 4.0 describes monitoring and inspection procedures.
Documentation and reporting requirements are presented in Sectiorb.0. Procedures for
amending this plan are presated in Section6.0. Appendices to the Plan include:

1 Appendix A Technical Memorandum: Modeling Analysis for Areas Downstream of CR 80
and Bloomquist Creek

Appendix B Flood Easemat Study Map

Appendix C  Original 1987 Lofton Avenue Weir Schematic

Appendix D  Lofton Avenue Weir Modification Plans

Appendix E  Winter Outflow Safety Plan

Appendix F  Original 1987 Hydrologic Analysis of Chisago Lakes Outlet Project

Appendix G Original MN DNR Permit 853331
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Plan Update 8mmary

This is the second update to the operations and maintenance plan for the Chisago Lakedlé@du
Project. The following lists the titles for the original plan and the two revisions along with a
general description of the changes.

1987 Emergency Management Plan, Chisago Lakes Outlet Project: This was the original plan
that provided guidance for the operation of the system after it was constructed.

2005 Emergency Management Plan Revision, Chisago Lakes Outlet Project: This plan
included design modifiations to the Lofton Weir along with other general modifications to the
system and operation.

2016 Channel & Weir z Operations and Maintenance Plan , Chisago Lakes Outlet: This
update includesfurther clarification on when and how the structures will be operated along with
general updates such as lake level graphs and figures.
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1. INTRODUCTION

1.1. Background

The Chisago Lakes Lake Improvement Distric{District) was legally designagd as a lake
improvement district under Minnesota State Statute and established on April 21, 1976 by
resolution of the Chisago County Board.The District then remained dormant until August 21,
1984 at which time the District was reactivated by resolutionof the County Board. The District
was reestablished by the Canty Board on September 16, 203 with an adjusted andenlarged
boundary. The new boundary isconsistent with the Chisago LakesChain of Lakes Watershed
Boundary. The District consists ofa seven member Board of Drectors and their purpose is to
make recommendations to the County Board on matters pertaining to theistrict.

Approximately 14,000 people live in the District, which contains the communities of Center City,
Chisago City, Lindstrom, Bafer, Chisago Lake3ownship and Lent Township There are 19 lakes
in the District with a combined surface water area of over 7,000 acresTheDistrict is about 10
miles long and 9.3 miles wide.

1.1.1. Chisago Lakes Lake Improvement Distiission & Goals

The District developed a mission statement and adopted the following goals and objectives:

Mission Statement

Restore, preserve, protect and enhance the water resources of the Chisago Lakes Chain of Lakes
Watershed.

Goals

0 Preserve, protect and enhance water quality within the Chisago Lakes Chain of Lakes
Watershed.

0 Maintain the ditch and weir system in order to control water levels during high water events.

0 Encourage environmentally sound land use practices for urbaand agricultural areas to
protect water quality within the Chisago Lakes Chain of Lakes Watershed.

0 Support safe and balanced recreational use of surface water.
0 Restore, improve and maintain navigation channels between the lakes.
0 Protect, encourage ad restore native shoreline to improve fish and wildlife habitat.

0 Promote environmental education, awareness and stewardship within the Chisago Lakes
Chain of Lakes Watershed.

0 Promote the reduction of nornative aquatic invasive species.
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1.2. Purpose

The purpose of this plan is to describe the operating procedures, and the monitoring,
documentation and reporting requirements for the Chisago Lakes Outlet Project. The Chisago
Lakes Outlet Project was undertaken in 1986 to provide an outlet fronChisagoLake to Green
Lake, and from Green Lake to the Sunrise RivéfFigure 1). The purpose of the project was to
alleviate extremely high lake levels In the past Green Lake was landlocked, anther lakes in the
ChisagoChain of Lakes Watershed were landlocked under typical water conditions Under very
high water events the chain of lakes would historically flow north to Wallmark LakeA separate
project in 1986 improved the existing outlet from Chisago Lake through Wallmark Lake.
Previously this outlet barely functioned. AnOperations & MaintenancePlan was completed for
the Outlet Project in 1987(Wenck Associates, 1987, 1987 Emergency Management Plan: Chisago
Lakes Outlet Project).In 2005, the plan was updated to address recting high water levels and
modifications to the proposed system and operations. This current document revises the
previous 2005 Operations & MaintenancePlan Management PlanRevision to include updated
information and clarifications of operations.

Due tothe very shallow slope of the systemeven minor lapses in maintenance of the outlet
systems, particularly the outlet between Chisago an@reen Lakes can result in flow restrictions.
Problems have occurred such as fallen trees, unexpected growth of ageaplants or debris
blocking culverts along the outlet. The very low hydraulic gradients out of both the Chisago-
GreenCQutlet Channeland the Chisageto-Wallmark Outlet Channelmake them susceptible to even
small changesin channelcondition or debris in the channel

It is the existence of the control gates at the Chisad@ke and Lake EllenOutlets that made the
initial 1987 Operations & MaintenancePlan necessary. Section 2.0 presents thehistoric water
levels andflooding. Section 3.0provides the system description and operational procedures.
Section 4.0 describes monitoring and inspection procedures. Documentation and reporting
requirements are presented in Sectiorb.0. Procedures for amending thiplan are presented in
Section6.0. Supporting documents are provided in Appendices 4.

1.3. Changes to Original Plan

The portion of the original plan that was never completed is the lvywood OutletChannelthat goes
from Swamp L&e across Ivywood Avenuego the Carlos Avery Wildlife Management Area and the
Sunrise River. An outlet has been constructed at Ivywood Trail, but not theonnecting channel.
The channel was not completed because of federal permitting requiremerg and concerns
regarding the introduction of aquatic invasive plant species into the Carlos Avery Wildlife
Management Areafrom the lakes through the outlet system. Changes to the outlet system to
address these concerngesulted in the Ivywood channel not being fully completed Instead,
Chisago County, on behalf affe Chisagd_akes Lake Improvement Districtacquired the necessary
easements to allow flow toproceed north through a large wetland conplex, under County Road
19 to Bloomquist Creek The hydrologic analysicompleted in 2004documenting the anticipated
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water level impacts and flowageeasement needs is presented as Appendix Ahe flood easement
study map located inAppendix B includes he 100-year, 24-hour base flood area and the 10§ear,
24-hour flood area plus 2feet of freeboard. Subsequent to the hydrologic analysis the District has
acquired flowage easements up to # 2-foot freeboard line on all dfected parcels allowing the
District to send water through these areas fromGreen Lake through the Lake Ellen WeirThe
100-year elevation plus 2feet of freeboard is 882.8 at the lvywood Weir and 882.7 at the County
Road 19 crossing.

At the time of the 20050perations & MaintenancePlan revision the low elevation of the Lofton
Avenue Weir was lowered 3 feet from 898.2 to 895.2and is reflected in this plan. The high
elevation remained at 899.2. The original Lofton Avenue Schematicis shown in Appendix C and
the 2004 Lofton Avenue Weir Modifications are shown in Appendi®. Although the low elevation
of the Lofton Avenue Weir was lowered thenaximum flows allowed at the Chisago and Green
Lake Outletswere not changed.
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Figure 1. Overall Site Map
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2. HISTORIC WATER LES/END FLOODING

Historic lake levels for North Center/South Cente, ChisagdNorth Lindstrom/South Lindstrom |,
and GreerllLittle Green/Ellen Lakes are presented in Figures 23, and4. Damage to property
surrounding North Center, South Center, North Lindstrom, South Lindsim and Chisago Lakes
starts at an elevation of 898.0Comparison ofhistoric lakes levels with the level of 89&or Chisago
Lake, shows that the lakedrequently exceeds this level Damages to surrounding property were
estimated in 1998 dollars as pat of the 1999 Watershed Management Study by HDR. These
results are summarized in Tablel.

Tablel. Chisago Lakes Lake Improvement District Damage Curv&98 Dollars*

North South
Elevation North South Lindstrom Lindstrom Total
(ft) Center Lake | Center Lake and Chisago Damage
Lake

Lakes
898 $0 $13,930 $0 $334,316 $348,245
898.2 $13,930 $20,895 $0 $367,747 $402,572
898.4 $19,502 $33432 $0 $409,537 $462,470
898.6 $27,860 $45,968 $0 $442,968 $516,796
898.8 $41,789 $61,291 $0 $484,757 $587,838
899 $55,719 $78,007 $0 $520,975 $654,701
899.2 $61,291 $98,902 $27,860 $568,336 $756,389
899.4 $69,649 $125,368 $44,575 $618,484 $858,076
899.6 $75,221 $157,407 $66,863 $668,631 $968,122
899.8 $83,579 $188,052 $89,151 $718,778 | $1,079,561
900 $125,368 $211,733 $107,260 $777,284 | $1,221,645
900.2 $153,228 $250,737 $108,653 $835,789 | $1,348,406
900.4 $195,017 $300,884 $108,653 $902,652 | $1,507,206

* Source: Watershed Management Study Final Report: HDR Project No. 088883-164, 1999. Table 11.
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Figure2. Historic Lake Level North Center/South Center
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*North Center and South Center gerate at the same elevations under average water conditionsUnder low water conditions the
elevations may diverge.

Figure3. Historic Lake Level Chisago/North Lindstrom/South Lindstrom
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*Chisago Lake North Lindstrom, and South Lindstromoperate at the same elevations under average water conditionsUnder low
water conditions the elevations may diverge.

Operations & MaintenancePlan PAGE7 APRIL2017



CHISAGA_AKESLAKEIMPROVEMENDISTRCT

CHISAGOCOUNTYBOARD

Figure4. Historic Lake Levels Green/Little Greeiéh
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*Green Lake,Lake Ellen and Little GreenLake qoerate at the same elevations under average water conditionsUnder low water
conditions the elevations may diverge.
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3. SYSTEM DESCRIPTIONDANPERATIONAL PROGEBES

This section discusses specific procedures and notification requirements for the operati@ontrol
structures for the Paradise Park WeirLofton Avenue Weir, Lake Ellen Weir, rad the lvywood
Weir. The District Board and the DNR area hydrologist shall be notified when theontrol
structures are opened or closed. DNRmust be notified within two businessdays through the MN
DNR Permitting and Reporting System (MPARS)

3.1. Paradise P&k Weir (Chisago to Wallmark Weir) 10969Stinson Ave, Chisago City

The Paradise Park Veir elevation is the same as the permant weir elevation at the Lofton
Avenue Weir. This outlet carries about 1(percent of the outflow from the Chisago Chain of Las
during high water events. TheParadise Park Weithas no control gates and flows freely whenever
the lake exceeds the weir level.

Figure5. Photas of ParadiseParkWeir
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Left: Upstream side of the Paradise Park Weir, Rightop of Paradise Park Weir
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